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Title of the Invention D-1489 
HOLE PLUG 

Background of the Invention and Related Art Statement 
5 [0001] The present invention relates to a hole plug for 
sealing a hole formed on a plate member such as a steel plate 
used for various types of products such as an automobile . 
[0002] A hole plug basically includes a head portion and a 
foot portion projecting from a back surface of the head portion 

10 to be inserted into a hole to be blocked. As disclosed in Patent 
Reference No. 1, recently, this type of hole plug has a head 
portion having a roughly flat top surface without an opening for 
an aesthetic reason, and a foot portion having a foot portion 
main member projecting from a back surface of the head portion 

15 and several engaging claws turning toward the head portion side 
from an end of the foot portion main member for easy insertion 
into the hole. Each engaging claw can deforms (swing) around an 
end of the foot portion main member as a pivot in a radial 
direction of the foot portion main member. According to such a 

20 hole plug, when the hole plug is inserted into a hole formed in a 
plate member from the foot portion side, the hole plug is easily 
inserted as each engaging claw deforms inwardly in the radial 
direction, and a rim of the hole engages an engaging step portion 
at the end of the engaging claw. Therefore, the rim of the hole 

25 is held between the engaging step portion at the end of the 
engaging claw and the rim of the head portion, so that the hole 
plug is attached to the plate member and blocks the hole. 
[0003] Patent Reference No.l 

Japanese Patent Publication (Kokai) No. 2002-81428 
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[0004] However, in the case where the rim of the hole is held 
between the rim of the head portion and the engaging step portion 
at the end of each engaging claw with the above-mentioned hole 
plug, not only the rim of the head portion is bent, but also the 
5 engaging claw is easily bent (deforming in a direction that the 
engaging step portion moves away from the back surface of the 
head portion) . Thus, the bending amount (snapping force) of the 
head portion relative to the rim of the hole is low. Thus, it is 
difficult to obtain sufficient sealing ability relative to the 
10 rim of the hole based on the bending of the rim of the head 
portion. 

[0005] Also, in the hole plug, the foot portion projecting 
from the back surface of the head portion may be formed of 
several plate-like split foot portions (uprising plate portions) 

15 for easy insertion, and each split foot portion can be easily 
bent when the hole plug is inserted* However, in this case, 
while the split foot portions are easily bent, some of the split 
foot portions may be bent backward and caught by the rim of the 
hole when the split foot portions are inserted- As a result, the 

20 other split foot portions are inserted in the hole while some of 
the split foot portions are not inserted. Therefore, the hole 
plug is not inserted properly. 

[0006] The present invention has been made in order to solve 
the above-mentioned problems, and the first object is to provide 
25 a hole plug in which the ability to seal the rim of the hole to 
be blocked is improved while keeping the insertion ability to be 
made easily. The second object is to provide a hole plug in 
which the inserting operation can be performed properly while 
keeping the insertion ability to be made easily. 
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[0007] Further objects and advantages of the invention will be 
apparent from the following description of the invention. 

Summary of Invention 
5 [0008] In order to achieve the first object, according to the 
present invention, a hole plug includes a head portion, and a 
foot portion projecting from a back surface of the head portion 
to be inserted into a hole to be blocked. The foot portion has a 
cylindrical shape formed of several uprising plates extending 

10 from, the back surface of the head portion. An engaging step 
portion is formed at a base end of each uprising plate for 
holding a rim of the hole to be blocked together with the head 
portion. A supporting device is formed at an inside of each 
uprising plate for limiting inward bending of each uprising plate 

15 in a radial direction. 

[0009] In order to achieve the second object, according to the 
present invention, a hole plug includes a head portion, and a 
foot portion projecting from a back surface of the head portion 
to be inserted into the hole to be blocked. The foot portion has 

20 a cylindrical shape formed of several uprising plates extending 
from the back surface of the head portion. An engaging step 
portion is formed at a base end of each uprising plate for 
holding a rim of the hole to be blocked together with the head 
portion. A guide portion is projected at the back surface of the 

25 head portion between the adjacent uprising plates, respectively. 
The guide portion is elongated to be longer than an uprising end 
of each uprising plate. 

[0010] According to the first aspect of the invention, when 
the hole plug of the invention is inserted into the hole formed 
30 in the plate member from the foot portion side, each of the 
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uprising plates bends around the base end (reduce a> radius), and 
the foot portion is easily inserted into the hole. The engaging 
step portion is formed on the uprising plate extending from the 
back surface of the head portion, and does not bend or deform by 
5 an external force of the uprising plates in the uprising 
direction. Therefore, when the engaging step portions and the 
rim of the head portion sandwich the rim of the hole upon the 
insertion, only the rim of the head portion bends along the rim 
of the hole while the engaging step portions and the rim of the 

10 head portion sandwich the rim of the hole. Due to the bending, 
the sealing ability of the rim of the head portion relative to. 
the rim of the hole is improved. Further, in this case, since 
the supporting device is provided at the inside of each of the 
uprising plate portions for limiting the inward bending of the 

15 uprising plate in the radial direction, the engagement between 
the engaging step portions of the uprising plate portions and the 
rim of the hole is reinforced. Therefore, with the hole plug of 
the present invention, it is possible to improve the sealing 
ability relative to the rim of the hole to be blocked while the 

20 easy insertion is maintained. Also, it is possible to stably 
maintain the engagement between the engaging step portions and 
the rim of the hole. 

[0011] According to the second aspect of the invention, each 
of the supporting devices is provided at the base end side of the 

25 uprising plate rather closer than the uprising end side of the 
uprising plate. Thus, the base end side of the foot portion is 
limited so not as to reduce the radius, and the stable engagement 
between the engaging step portions and the rim of the hole can be 
maintained. On the other hand, when the foot portion is inserted 

30 into the hole, it is easy to insert because the uprising end side 
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of the uprising plate bends easier than the base end side of the 
uprising plate. 

[0012] According to the third aspect of the invention, the 
supporting devices are integrated with the back surface of the 
head portion. Thus, the inward bending force in the radial 
direction upon the insertion can be specifically received at the 
head portion through the supporting devices, and the stable 
engagement between the engaging step portions and the rim of the 
hole can be maintained. 

[0013] According to the fourth aspect of the invention, the 
column integrally projects from the back surface of the head 
portion at an inside of a section defined by the uprising plates, 
and each of the supporting devices connects the column to each of 
the uprising plates. Thus, the inward bending force in the 
radial direction upon the insertion can be specifically received 
at the column through the supporting devices, and the stable 
engagement between the engaging step portions and the rim of the 
hole can be maintained. 

[0014] According to the fifth aspect of the invention, each of 
the supporting devices is formed in a wavy plate, and the wavy 
plate is disposed such that the plate surface projects from the 
back surface of the head portion. Thus, it is possible to limit 
each of the uprising plates so as not to bend inwardly in the 
radial direction upon the insertion, while utilizing elasticity 
of the wavy plate to a certain extent. Accordingly, the 
insertion can be easily accomplished, and the stable engagement 
between the engaging step portions and the rim of the hole can be 
fully satisfied. 

[0015] According to the sixth aspect of the invention, when 
the hole plug of the present invention is inserted into the hole. 
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first, each of the guide portions is inserted into the hole. 
Following the guide portions, the foot portions, i.e. the 
uprising plates are smoothly guided into the hole. Thus, the 
insertion can be easily and properly done. 
5 [0016] According to the seventh aspect of the invention, the 
cylindrical column integrally projects from the back surface of 
the head portion at an inside of a section defined by the 
uprising plates. The inner side surface of each of the guide 
portions is integrated with the outer circumferential surface of 

10 the column, and the supporting devices are disposed between the 
column and the uprising plates for limiting the inward bending in 
the radial direction of the uprising plates. Therefore, the 
cylindrical column is reinforced with each of the guide portions, 
and the inward bending force in the radial direction upon the 

15 insertion can be specifically received at the column through the 
supporting devices. Thus, while reducing the weight and raw 
materials, the stable engagement between the engaging step 
portions and the rim of the hole can be maintained. 
[0017] According to the eighth aspect of the invention, each 

20 of the supporting devices is formed in the wavy plate, and the 
wavy plate is disposed such that the plate face projects from the 
back surface of the head portion. Thus, it is possible to limit 
each of the uprising plates so as not to bend inwardly in the 
radial direction upon the insertion, while utilizing elasticity 

25 of the wavy plate to a certain extent. Accordingly, the 
insertion can be easily accomplished, and the stable engagement 
between the engaging step portions and the rim of the hole can be 
fully satisfied. 

[0018] According to the ninth aspect of the invention, the 

30 head portion is formed in the thin plate, and the rim of the head 

6 



t * 

• a 

portion is sloped toward the back surface of the head portion 
outwardly in the radial direction of the head portion. Thus, 
when the engaging step portions and the head portion sandwich the 
rim of the hole, the bending force can be precisely applied on 
5 the rim of the head portion, and the whole head portion can be 
flat. Thus, while improving an appearance, the ability to seal 
the rim of the hole to be blocked can be also improved. 

Brief Description of the Drawings 
10 [0019] Fig. 1 is a front view of a hole plug according to an 
embodiment; 

Fig. 2 is a plan view of the hole plug according to the 
embodiment; 

Fig. 3 is a bottom plan view of the hole plug according to 
15 the embodiment; 

Fig. 4 is an enlarged sectional view taken along line 4-4 in 
Fig. 1; 

Fig. 5 is a view showing an application of the hole plug 
according to the embodiment; and 
20 Fig. 6 is a view showing a state where the hole plug 

according to the embodiment is held in a hole. 

Detailed Description of Preferred Embodiments 

[0020] Hereinafter, preferred embodiments of the present 
25 invention will be explained with reference to the accompanying 
drawings. In Figs. 1-4, reference numeral 1 designates a hole 
plug according to the embodiment. The hole plug 1 includes a 
head portion 2, a column 3, several (five in this embodiment) 
guide portions 4, several (five in this embodiment) uprising 
30 plates 5 constituting the foot portion, and several (five in this 
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embodiment) supporting portions 6 as a supporting device. Each 
component 2-6 is integrally formed of a synthetic resin such as 
polyethylene and the like. 

[0021] The head portion 2 is a thin plate and formed in a 
5 circular disc shape. Most of the head portion 2 is formed in a 
flat shape except a rim 2a. The rim 2a is formed in a slope 
inclined toward a back surface 2b of the head portion 2 outwardly 
in the radial direction of the head portion 2 for providing 
elasticity upon bending. 

10 [0022] The column 3 projects from the back surface 2b of the 
head portion 2. The column 3 is formed in a hollow cylinder, 
shape in order to reduce a weight and a raw material, and a shaft 
center thereof is coaxial with a shaft center of the head portion 
2. The column 3 has a diameter smaller than that of the head 

15 portion 2 (in the present embodiment, slightly smaller than a 
half of the radius of the head portion 2) to be an appropriate 
size for inserting into a hole 11 to be blocked (described later) 
with an enough gap (refer to Fig. 6) . 

[0023] The guide portions 4 respectively project from the back 
20 surface 2b of the head portion with an equal interval at an outer 
circumference of the column 3. Each of the guide portions 4 is 
formed in a rectangle plate, and extends vertically in a 
direction away from the back surface 2b of the head portion. One 
end face 4a thereof in the extending direction is integrated with 
25 the back surface 2b of the head portion, and one end face 4c 
thereof in the width direction is integrated with a side face of 
the column 3. With this configuration, each of the guide 
portions 4 has a plate surface extending toward the radial 
direction of the column 3 (radial arrangement in a plane view), 
30 and effectively supports the column 3 relative to deformation in 
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the radial direction. Each of the guide portions 4 extends 
longer than an end of the column 3. At the extended portion, in 
each of the guide portions 4, the other end face 4d in the width 
direction inclines inwardly in the radial direction of the column 
5 3 toward the other end face 4b in the extending direction, so 
that each of the guide portions 4 is easily inserted into the 
hole 11 to be blocked (described later) • 

[0024] Each of the uprising plate portions 5 projects from the 
back surface 2b of the head portion between the adjacent guide 

10 portions 4. Each of the uprising plate portions 5 extends in an 
arc shape between the adjacent guide portions A, so that a width 
(length in a circumferential direction) thereof can surround the 
column 3 in a circle. The uprising plate portions 5 have 
thinning thicknesses, so that outer surfaces of the uprising 

15 plate portions 5 incline inwardly in a radial direction of a 
circle formed of the plural uprising plate portions 5 toward ends 
(uprising end) of the uprising plate portions 5. In addition, a 
base end 5a of the uprising plate portion 5 is located at an 
outside of the column 3 in the radial direction slightly further 

20 away from the other end face 4d of the guide portion 4. Also, an 
end portion 5b of the uprising plate portion 5 is located 
slightly inside the other end face 4d of the guide portion 4 in 
the radial direction. Accordingly, it is arranged that the 
uprising plate portions 5 can be smoothly inserted into the hole 

25 11 to be blocked (described later) following the guide portions 
4. An engaging groove 7 is formed on each of the base ends 5a of 
the uprising plate portions 5, respectively. Each of the 
engaging grooves 7 extends over an entire length of the uprising 
plate portion 5 in the width direction (circumferential direction 

30 of the head portion 2) . Each of the engaging grooves 7 is to 



form an engaging step portion 8 for holding the rim of the hole 
11 to be blocked (described later) with the rim 2a of the head 
portion. 

[0025] The supporting portions 6 are disposed between each of 
the uprising plate portions 5 and the column 3. In the present 
embodiment, each of the supporting portions 6 is formed in a wavy 
plate member, and a plate surface of the supporting portion 6 
projects from the back surface 2b of the head portion 2. Each of 
the supporting portions 6 has one uprising end face integrated 
with the back surface 2b of the head portion 2. Also, each of 
the supporting portions 6 connects a central part of an inner 
surface of the uprising plate portion 5 in the width direction to 
an outer circumferential surface of the column 3. Accordingly, 
each of the supporting portions 6 limits each of the uprising 
plate portions 5 so as not to bend inwardly (reduce the radius) 
while providing elasticity to a certain extent. Further, in the 
present embodiment, each of the supporting portions 6 has a 
height from the back surface 2b of the head portion shorter than 
that of the uprising plate portion 5. With this configuration, 
as described above, the supporting portion 6 limits the base end 
5a of the uprising plate portion 5 so as not to reduce the radius 
inwardly in the radial direction. On the other hand, the end 
portion 5b of the uprising plate portion 5 is easy to bend in the 
radial direction as opposed to the base end 5a, so that each of 
the uprising plate portions 5 is easily inserted into the hole 11 
to be blocked (described later) . 

[0026] As shown in Figs. 5, 6, this type of hole plug 1 is 
pushed (inserted) into, for example, the hole 11 formed in an 
inner body 10 as a plate member of a car door 9 from a side of 
the uprising plate portions 5. The rim 10a of the hole is 
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sandwiched between the engaging step portions 8 in the engaging 
grooves 7 and the rim of the head portion 2, Accordingly, the 
hole plug 1 is held by the rim 10a of the hole, and the whole 
portion of the head portion 2 evenly covers the hole 11, thereby 
5 obtaining a desirable appearance. 

[0027] In this case, when the hole plug 1 is inserted into the 
hole 11, first the respective guide portions 4 are inserted into 
the hole 11 since the respective guide portions 4 are extended 
longer than the uprising plate portions 5, and then the 

10 respective uprising plate portions 5 are securely guided into the 
hole 11. At this time, since the foot portion is divided into, 
the plural uprising plate portions 5 to reduce the radius easily, 
the hole plug 1 can be inserted into the hole 11 easily. 
[0028] On the other hand, in the state where the engaging step 

15 portions 8 and the rim 2a of the head portion sandwich the rim 
10a of the hole, since the engaging step portions 8 do not bend 
or deform by an external force of the uprising plate portions 5 
in the uprising direction, only the rim 2a of the head portion 
bends to a flat state along the rim 10a of the hole while the rim 

20 10a of the hole is sandwiched between the engaging step portions 
8 and the rim 2a of the head portion. Due to the bending, a 
sealing ability of the rim 2a of the head portion relative to the 
rim 10a of the hole is improved. In this case, since the 
supporting portions 6 are disposed between each of the base ends 

25 5a of the uprising plate portions 5 and the column 3, and limit 
the base ends 5a of the uprising plate portions 5 so as not to 
reduce the radius, it is possible to prevent the rim 10a of the 
hole from moving out of the engaging grooves 7 while the end 
portions 5b of the uprising plate portions 5 are easily bent upon 

30 the insertion. Further in this case, the supporting portions 6 
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are formed of wavy plate members and have the plate surfaces 
projecting from the back surface 2b of the head portion. Thus, 
it is possible to limit an inward bending force on each of the 
uprising plate portions 5 in the radial direction while providing 
the elasticity to a certain extent. Therefore, it is possible to 
attain the easy insertion and the stable engagement between each 
of the engaging step portions 8 and the rim 10a of the hole at a 
high level - 

[0029] At this time, each of the guide portions 4 effectively 
limits the cylindrical column 3 so as not to deform. The column 
3 properly receives the bending force of the uprising plate, 
portions 5 through the supporting portions 6. 

[0030] The present invention is not limited to the above- 
mentioned embodiments, and may also include the following 
configurations . 

(1) The supporting portions 6 may be integrated with one of the 
back surface 2b of the head portion and the side surface of the 
column 3. 

(2) The supporting portions 6 are formed in a plate shape and are' 
disposed at positions diagonal to the plate faces of the uprising 
plate portions 5 for limiting the bending of the uprising plate 
portions 5. 

(3) The column 3 is formed in a solid body. 

[0031] While the invention has been explained with reference 
to the specific embodiments of the invention, the explanation is 
illustrative and the invention is limited only by the appended 
claims . 
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